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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor laser module used for the optical 

transmission system of a reactance modulation system. 

[0002] 

[Description of the Prior Art] In recent years, application in the communication link field in which a 
semiconductor laser module deals with the signal of microwave frequency domains, such as CATV and 
public correspondence, is tried briskly, and utilization has started. The direct modulation technique on 
the strength which accumulation of a noise or signal distortion carries out [ a modulation technique ] a 
direct input to a semiconductor laser module by making a high frequency signal into a modulating signal 
in little short middle distance transmission which is hundreds of m - several km, and changes into a 
lightwave signal in this is advantageous in respect of the simple nature of a facility, and cost. 
[0003] The electrical equivalent circuit of the 1st example of a configuration of the conventional 
semiconductor laser module is shown in drawing 2 . drawing 2 - setting ~ 1 - a module package and 2 
- for a microstrip line and 5, as for a modulating-signal input terminal and 7, a DC-bias circuit and 6 are 
[ a laser diode chip and 3 / a bonding wire and 4 / the transmission line of a regular characteristic 
impedance and 10 ] resistance for input-impedance adjustment. 

[0004] First, DC drive current is switched on from the DC-bias circuit 5, and the excitation oscillation of 
the laser diode chip 2 is carried out. Next, a high frequency modulating signal is inputted from the 
aforementioned modulating-signal input terminal 6, and direct modulation of the laser diode chip 2 is 
carried out. Usually, the load of the laser diode chip 2 is several ohms, and the characteristic impedance 
of a transmission line 7 is 50ohms. Then, adjustment of the characteristic impedance of a transmission 
line 7 and the input impedance of a semiconductor laser module is realized by inserting load resistance 
10. 

[0005] Moreover, in the 2nd example of a configuration of the conventional semiconductor laser module 
shown in drawing 3 , adjustment with the characteristic impedance of a transmission line 7 and the input 
impedance of a semiconductor laser module in a desired frequency band is realized by inserting LC 
mold impedance matching circuit 9, and setting up LC circuit constant appropriately. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the 1st above-mentioned conventional 
configuration, since the load resistance inserted in the serial to the several ohms load of a laser diode 
chip is several times larger, many of modulating-signal power will be consumed in a load resistance 
part. For this reason, the input power effectiveness which the laser diode chip 2 changes falls, and a 
modulation factor becomes small. 

[0007] For example, when the load of a laser diode chip is set to 3 ohms and load resistance is set to 39 
ohms, if impedance matching is expressed with a voltage standing wave ratio VSWR, it will become 
like drawing 4 . Moreover, the graph which expressed the optical output level at this time with the ratio 
of a modulating-signal input current and optical output power is shown in drawing 5 . By having 
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inserted the load resistance 10 for input-impedance adjustment, VSWR becomes low and adjustment is 
realized so that drawing 4 may show. However, since the power consumed by resistance is large so that 
drawing 5 may show, the modulating-signal power and the output level which can change a laser diode 
chip are low/Therefore, the need of it being necessary to switch on big modulating-signal power in 
order to obtain a desired modulation factor, consequently newly forming preceding paragraph amplifier, 
or the need for the formation of high interest profit of the existing preceding paragraph amplifier arises, 
and it becomes the factor of complication of a system, enlargement, and a raise in cost. 
[0008] Moreover, with the 2nd conventional configuration, a bonding wire 2 and a microstrip line 3 will 
function as an inductance component, and, for this reason, the frequency domain by LC mold impedance 
matching circuit 9 of the module package exterior which can be adjusted will be restricted. Drawing 6 is 
the graph of the frequency characteristics which expressed impedance matching with the voltage 
standing wave ratio VSWR, and drawing 7 is the graph of the frequency characteristics which expressed 
the optical output level at this time with the ratio of a modulating-signal input current and optical output 
power. Drawing 6 and 7 show that VSWR becomes low by having inserted the impedance matching 
circuit 9, and high optical output level is realizable in the frequency of 600MHz since the modulating- 
signal power which can moreover change a laser diode 2 is large. However, since a bonding wire 3 and a 
microstrip line 4 have electric merit, the frequency domain for which it asks, for example, the input- 
impedance adjustment by 1200MHz, is unrealizable under these effects. 

[0009] Moreover, although it is necessary to transmit the signal of two or more bands on the occasion of 
the optical transmission of a radio signal, the efficient modulation drive of adjustment of an input 
impedance and a laser module becomes difficulty more in this case. 

[0010] It is made in order that this invention may solve the above conventional troubles, and input- 
impedance adjustment in a single or two or more frequency bands is realized, and it aims at offering the 
semiconductor laser module from which a high modulation factor is obtained with little modulating- 
signal power. 
[0011] 

[Means for Solving the Problem] In order to attain this purpose, while the semiconductor laser module 
of this invention contains a laser diode chip, it is characterized by equipping the interior of the module 
package equipped with the modulating-signal input terminal with the input-impedance matching circuit 
which contains the bonding wire and microstrip line which connect said laser diode chip and said 
modulating-signal input terminal as a configuration component. 

[0012] Preferably, said reactive element is further connected for said input-impedance matching circuit 
including the reactive element between said bonding wire and microstrip line, and the gland side of said 
laser diode chip as a component. For example, the end side of the capacitance component which is a 
reactive element is connected at the node of a bonding wire and a microstrip line, and the other end side 
of a capacitance component is connected to the gland side (namely, return line side) of a laser diode 
chip. It may replace with a capacitance component and an inductance component may be used. 
[0013] And by controlling at least one of the wire gage of said bonding wire, wire die length, a bonding 
number, and bonding locations, the optimal inductance value was acquired and said input-impedance 
matching circuit has realized input-impedance adjustment in a desired frequency band. Under the 
present circumstances, it is very good in impedance matching so that transmission efficiency may 
become good not only in the impedance matching in a single frequency band but in two or more 
frequency bands. 

[0014] Change of the adjustment condition when changing the impedance of a laser diode chip and a 
drive current can be controlled by connecting said resistance element to said bonding wire and 
microstrip line, and serial for said input-impedance matching circuit including the resistance element as 
a component further. However, as for the resistance of the viewpoint which suppresses an insertion loss 
to a resistance element, it is desirable that it is lOohms or less. 

[0015] Furthermore, the 2nd input-impedance matching circuit is established in the exterior of a module 
package other than the above input-impedance matching circuits established in the interior of a module 
package, and you may make it take 1 or the impedance matching in two or more frequency bands in both 
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input-impedance matching circuits. 
[0016] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

(Operation gestalt 1) The equal circuit of the semiconductor laser module applied to the operation gestalt 

1 of this invention at drawing 1 is shown. In drawing 1 , the same number is attached about the same 
circuit element as drawing 2 used for explanation of the conventional example. Drawing 1 differs from 
drawing 2 in respect of the following. That is, the capacitance components 81 and 82 as a reactive 
element are connected between the both sides of a bonding wire 3, and a gland. And a bonding wire 3 
and a microstrip line 4, and the capacitance components 81 and 82 constitute the input-impedance 
matching circuit 8. 

[0017] If DC drive current is supplied from the DC-bias circuit 5, the laser diode chip 2 will be excited 
and it will oscillate. And direct modulation of the laser diode chip 2 can be carried out by inputting a 
high frequency modulating signal from the modulating-signal input terminal 6. The input-impedance 
matching circuit 8 bears the work which takes impedance matching with a load [ of the laser diode chip 

2 ] of an ohms [ several ], and a characteristic impedance [ of a transmission line 7 ] of 50 ohms. That is, 
in a desired signalling frequency band, the characteristic impedance of a transmission line 7 and the load 
impedance of the laser diode chip 2 are adjusted by setting up appropriately the constant of each element 
which constitutes the input-impedance matching circuit 8. 

[0018] By adjusting at least one of the wire gage of a bonding wire 3, wire die length, a bonding 
number, and bonding locations, a serial inductance value can be changed and, specifically, the property 
of the input-impedance matching circuit 8 can be changed. Or the property of the input-impedance 
matching circuit 8 is changeable by changing the capacity value of the capacitance components 81 and 
82 also by changing the bonding wire of the capacitance components 81 and 82, and a microstrip line 
side connecting location further. 

[0019] The capacity of 4.5pF and the capacitance component 82 is set as 7pF for the capacity of the 
capacitance component 81 as an example, and the example which performed input-impedance 
adjustment in 1200MHz is shown in drawing 8 and 9. Drawing 8 is the graph which expressed 
impedance matching with the voltage standing wave ratio VSWR, and drawing 9 is the graph which 
expressed the optical output level at that time with the ratio of a modulating-signal input current and 
optical output power. VSWR<1 .2 were able to be obtained in the desired frequency of 1200MHz, the 
optical output was also able to be set to a high level, and the modulating signal which a laser diode 
changes was able to be enlarged so that these graphs might show. 

[0020] As mentioned above, according to this operation gestalt, in a desired frequency band, an 
impedance is adjusted by establishing the input-impedance matching circuit 8 in the interior of the 
module package 1, and even if it is the modulating-signal input of small power, the semiconductor laser 
module with which high optical output level and a big modulation factor are obtained is realizable. 
[0021] In addition, although two capacitance components 81 and 82 were used with this operation 
gestalt as a reactive element which connects between a bonding wire 3 and a microstrip line 4, and a 
gland among the components of the input-impedance matching circuit 8 established in the interior of the 
module package 1, the number of reactive elements three, and may be replaced with a capacitance 
component and may use an inductance component. [ one piece or ] [ or more ] 
[0022] (Operation gestalt 2) Next, the equal circuit of the semiconductor laser module concerning the 
operation gestalt 2 of this invention is shown in drawing 10 . The point that this circuit differs from 
drawing 1 of the operation gestalt 1 is a point that the resistance element (henceforth "load resistance") 
84 is inserted in the serial between the bonding wire 3 and the laser diode chip 2. This load resistance 84 
has the function which controls change of the adjustment condition by fluctuation of the impedance of 
the laser diode chip 2, and change of a drive current. That is, generating of the impedance mismatch by 
fluctuation of the impedance of the laser diode chip 2 is controlled by setting the synthetic value of the 
impedance of the laser diode chip 2, and the resistance of load resistance 84 as a sufficiently large value 
to the impedance of a laser diode. Moreover, increase of intermodulation distortion of secondary or 
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Miyoshi is also controlled. The value of load resistance 84 is desirably good to be referred to [ lOohms 
or less ] as 5ohms or less. 

[0023] According to the semiconductor laser module of this operation gestalt, generating of an 
impedance mismatch when impedance matching in a desired frequency band was performed, a big 
modulation factor can be obtained even if it was the modulating-signal input of small power, and 
operating state changes is controlled as mentioned above by equipping the interior of a module package 
with the input-impedance matching circuit 8 containing the resistance element 84 by which series 
connection was carried out to the bonding wire 3 and the microstrip line 4. 

[0024] In addition, the insertion point of load resistance may be inserted not only between between a 
bonding wire 3 and the laser diode chips 2 but between a microstrip line 4 and the bonding wire 3. 
[0025] (Operation gestalt 3) Next, the equal circuit of the semiconductor laser module concerning the 
operation gestalt 3 of this invention is shown in drawing 1 1 . As compared with drawing 10 of the 
operation gestalt 2, the capacitance component 83 is further connected between the input side of a 
microstrip line 4, and the gland with this operation gestalt. According to such a configuration, the input 
impedance in two frequency bands can be adjusted by adjusting at least one of the wire gage of a 
bonding wire 3, wire die length, a bonding number, a bonding location, the mounting position of the 
capacitance components 81, 82, and 83, and the insertion points. 

[0026] The capacity of 2.5pF and the capacitance component 83 is set [ the capacity of the capacitance 
component 81 ] as 4.5pF for the capacity of 7pF and the capacitance component 82 as an example, and 
the example which performed input-impedance adjustment in two fields (900MHz and 1500MHz) is 
shown in drawing 12 and 13. Drawing 12 is the graph which expressed input-impedance adjustment 
with the voltage standing wave ratio VSWR, and drawing 13 is the graph which expressed the optical 
output level at that time with the ratio of a modulating-signal input current and optical output power. By 
950MHz, by VSWR=1.6 and 1500MHz, VSWR=1.4 were able to be obtained, the optical output was 
also able to become a high output level in both frequency domains, and the modulating signal which a 
laser diode changes was able to be enlarged. 

[0027] As mentioned above, according to this operation gestalt, the input-impedance matching circuit 8 
can be established in the interior of the package of a semiconductor laser module, and input-impedance 
adjustment can be realized so that transmission efficiency may become good in two frequency bands. In 
addition, it is also possible to add an inductance component and a capacitance component further, and to 
realize input-impedance adjustment in three or more frequency bands. 

[0028] (Operation gestalt 4) Next, the equal circuit of the semiconductor laser module concerning the 
operation gestalt 4 of this invention is shown in drawing 14 . The point that this circuit differs from the 
configuration of drawing 1 of the operation gestalt 1 is a point of having the 2nd input-impedance 
matching circuit in the exterior of the module package 1 . In this case, in order to perform input- 
impedance adjustment in a desired frequency band, the constant of the input-impedance matching circuit 
of both the interior of the module package 1 and the exterior is adjusted. 

[0029] Therefore, the impedance matching in the frequency band where adjustment is difficult becomes 
easy by using together the 2nd input-impedance matching circuit only in the input-impedance matching 
circuit inside the module package 1. It is effective to realize input-impedance adjustment in two or more 
frequency bands especially. Thus, the impedance in the frequency band of a request of arbitration is 
adjusted, and even if it is the modulating-signal input of small power, the semiconductor laser module 
with which a big modulation factor is obtained is realizable. 

[0030] In addition, although the 2nd impedance matching circuit 9 established in the exterior of the 
module package 1 was constituted from this operation gestalt in pi mold circuit by one inductance 
component and two capacitance components, not only this but other configurations may be adopted. 
[0031] 

[Effect of the Invention] As mentioned above, by having equipped the interior of a module package with 
the input-impedance matching circuit which contains a bonding wire and a microstrip line as a 
component, this invention can realize input-impedance adjustment in a desired frequency band, and can 
offer the semiconductor laser module from which a high modulation factor is obtained with little 
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modulating-signal power. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



7/6/2005 



JP,09-307169,A [DRAWINGS] 



Page 1 of 4 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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